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Coral Village, Iowa 522401. 
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Room 314, Iowa City Iowa, 52242 

3. I am a co-inventor named in U.S. application Serial No. 09/424,95 1. In relation to the 
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5,939,306 issued August 17, 1999 cited in that Office Action. 

4. Exhibit A, entitled "PCR Amplification to Determine a CaNIKl Probe," contains 
notebook entries, with the dates removed, that show the creation prior to April 16, 1997 of a C. 
albicans polynucleotide CaNIKl 'two component histidine kinase homologue" probe, using 
primers that have homology to two highly conserved regions of ''two component response 
regulator" proteins in bacteria. These same data appear in Example I of the present application. 
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document (1) the identification of the CaNIKl gene in E. coli strain containing the lambda 
phage ASA 15.1, using the probe obtained from the experiments discussed in Exhibit A. These 
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6. Exhibit C, entitled "Determination of the flill-length sequence of the CaNIKl Gene," 
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supervision or that of my coinventor, Dr. David Soil. 
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DNAS: 



10 20 
TNNNGNAATT 3TAATACGA(?^'TCACTA' 





/ 70^ / 80 

gccgccatgg\ cg(^ gcgcgg^ AA' 

^^^^1 13d 3T0 150 

GAATGACCCA GTTGTCACIT GATACAGAGT 

190 200 210 

TTGTGCATAA CTTGGCAAAT TCCTTGTraA 

250 260 270 

AGATTGAGGC GAATAGAATG ACGGTGGAAC 

310 320 330 

TTGGTGCATT GAAAACGTTA GCCGTCAAAG 

370 380 390 

AATGTGATTC ATCGTTTCCA GATAATCTTA 

430 440 450 

TTCTTAACTT GGCTGGTAAT GCTATTAAGT 

490 500 510 

TGAAAAAGTC TGATAAAATG GTGTTAGATA 



GCGAAT ggGG Cm^RCGTC^^ 

/ AiL^^ SfmT 

100 110 120 

AATTGA GAAC GCCGGTG AAT. GGGATTATTG 

— ^> 

160 170 180 

TGACACAG T^ CCAACGAGAG ATGnfelXrG A 

22o" 230 "^^'^^io 

CCATTATAGA CGATATATTG GATATTTCTA 




550 560 570 

ACACGGGAAT AGGTATAGAG AAAGACAAAT 



610 620 
CTGATGGTTC TACTACAAGA 



WTCGCGGCCGC 



670 




ITT TQGTG 

680 / 690 
.GGTCG AQOITATGGG 



280 290 300 

AGA1TGATTT TTCATTAAGA GGGACAGTCT 

340 - 350 360 

CTATTGAAAA AAACCTAGAC TTGACCTATC 

400 410 420 

TTGGAGATAG TTTTAGATTA CGACAAGTTA 

460 470 480 

TTACTAAAGA GGGGAAAGTT AGTGTTAGTC 

520 530 540 

GTAAGTTGTT G TTAGAGGTT: TGTGTTAGCG 

580 V 590 600 
TGGGATTGAT TTTCGATACC TTCTGTCAAG 

640 



GTACTGGCTT 



ANGCCTA ^ ^CTAGT]^T R| 



3TCG Ac6ll 
740/ 



730 / 740 

tatctatVgtgtcactaa/atagc 




700 , 710 720 

lGCCCCAA^CGCGTTGGAT gcatagcttg 




770 



780 



DNASIS ^^^^^^^ 
B970214 17 f ^^H^W^*^" ^ 



: 10 20 30 40 50 -60 

ATGGATGACG CCAAACTAIT TAGGTGACAC TATAGAATAC TCAAGCTATC CATCCAACGC 

70 80 SO 100 110 120 

GTTCSGGAGCT CTCCCATATC GTCGACCTGC AGGCGGCCGC GAA1TCACTA OTGATTAGGC 

130 140 150 160 170 180 

CTAAGCCAGT ACCACCAAAC TTTCTTGTAG TAGAACCATC AGCITCACAG AAGGTATCGA 

190 , 200 210 220 230 240 

AAATCAATCC CAATTTGTCT TTCTCTATAC CTATTCCCGT GTCGCTAACA CAAACCTCTA 

250 260 270 280 290 300 

ACAACAACTT ACTATCTAAC ACCAirTTAT CAGACTTITr CACACTAACA CTAACirTCC 

310 320 330 340 " 350 360 

CCTCTTTAGT AAACTTAATA GCATTACCAG CCAAGTTAAG AATAACITCT CGTAATCTAA 

370 380 390 400 410 420 

AACTATCTCC AATAAGATTA TCTGGAAACG ATGAATCACA TTCATAGGTC AAGTCTAGGT 

^ 430 440 450 460 470 480 

1TTTTTCAAT AGCTTTGACG GCTAACGTTT TCAATCCACC AAACACTCTC CCTCTTAATC 

490 500 510 520 530 540 

AAAAATCAAT CTGTTCCACC GTCATTCTAT TCGCCTCAAT CITAGAAATA TCCAATATAT 

550 560 570 580 590 600 

CGTCTATAAT GGTCAACAAG GAATTTGCCA AGTTATCCAC AATCGACAAC ATCTCTCGTT 

610 620 630 640 650 660 

GGTACTGTGT CAACTCTGTA TCAAGTGACA ACTCGGTCAT TCCAATAATC CCATTCACCG 

670 680 690 700 710 720 

GCGTTCTCAA TTCAATCGAA TTCCCGCGGC CGCATGGCGG GCGGGAACAT GCGACNTCGG 

730 740 750 760 770 780 

GCCAATTCGC CCTATANTGA GTCGTA 



Exhibit B 
Isolation of the CaNIKl Gene 
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Exhibit C 

Determination of the Full-Length Sequence of the CaNIKl 

Gene 



DNA^ls DNA TranslaticI ^DCHiBIT 

■ File l^e : slbl3/may9 mel^ 

Range : ■ 1 - 441411 ( 



Codon Table : Universal 



■sre] 



9 18 27 36 45 54 

5TG GAG TTA AOT TTA AGG GNG AiSG GCA GGA GTA TTG TTG GGT GAA ATA GGG GAG 



VELXLRXRAGVLLGEIGE 
WS*X*GXGQEYC 
GVXFKGEGRS I 



W V K * G S 
V G * N R G V 



63 



72 81 90 99 108 

TOT GGT GGT TGA GAA GGG AGA GAG TTA TGA AAT TGG GGC AC^ GGG TTT TIT TIT 

CGG*EGREL*NWGTGFFF 
VVVEKGESY .EIGAQGFFF 
WWLRRERVM. KLGH RVFFF 

117 126 135 144 153 162 

TIT TGG TIT TTC CTT TTT TAG TTG go: ACC AAT ACT AAT TCA TTA TTT TIG CTA 

F W F F L F * L G T N T N * l" "f" "l" ~L~ 

fgfsffswapilidyfcy 
lvfpflvg hqy*liifai 

171 180 189 198 207 216 ' 

TTA TGG GCA AAT TGG ATG TGG CAG AAT TTG CAA AAC AGA TCC GGA TAT TCT CAT 

LWANWMWQNLQNRSGYCH~ 
"^GQIGCGRICKTDPDIVM 
GKLDVAEFAKQIRILSW 



225 234 243 252 261 270 

GG CAA GTC AGA AAT TAG TAG GTA TGG CAG TTG GAT GGT GTA GGG TAG TGG CAG 

C3QVRN* *VWQLDGVGYWQ 
yGKSEISRYGSWMV*GTGR 
S Q K L V G • Jl^ AVGWCRVLAG 

279 288 297 306 315 324 

GCC CGG TAA AGG AAA CTA AAC ATG TTA GCC AGG GAG TGA GTC CTA CGG GGG GGA 



AR*RKLNMLARE* 
;PpG^K^G_N *TC* PGSESYGGE 



ETKHVSQGV 
342 351 , 360 



333 342 351 , 360 369 378 

GCA TAGJAC ACC AGT AGT AGG ACC TCC TIT |GTT GGT CGT GTG ras TGG CAA TAT 



V L R G G 
S Y G 
S P T G G S 

369 378 



'^*Y 'TSS RTSFVGRVWW 
H'STP, VVGPPLLVV 
I VHQ**dLL 



C W 



Q Y 
C G G N I 
S C V V A I Y 



387 



T K P 



396 405 414 423 ^32 

ACA AAG CCC CCC CTT ACA TCA ACA AAA AAT TIT TCC TCT CTG TIG TTT ATC ItCG 



C C L S R 
FFLSVVYLE 

468 



'LTSTKNFSSLLFIS 
_:~<2 SPPLHQQKIFPL 
/KAPPYINKK 

441 450 LA4Eer 468 ^1X3. $Sd 

;T TTC TCC CTC TCT CTC cm TC^i^^icCC ACT AAA AAA CCA |CGG TTA TCA CCA 

SFSLSLQW H^P TKKPRLSP 
^ S P S L S N .G-^^T P L K N H G Y 
F L P L S P M<;'A P H * K T T 



V 



H Q 
T N 



Fage 



0 <''^^ 1'^ 



5Lb \h 
SLl. n 



DNASIS DNA Translation ^^^^^ff/f merge] 



495 504 513 522 531 540 

ATG CAG CCC TCT GTT TTT GAA ATA CTC AAC GAC CCT GAG CTT TAT AGT CAG CAC 

Q P S V F E I L N D P E L y" 's" "q' 'h' 
^SPLFLKYSTTLSFIVST 
AALCF*NTQRP*AL*SAL 

_ 549 558 567 576 585 594 

TCT CAT AGC CTT AGG GAA ACa CTT CTT GAT CAT TTC AAC CAT CAA GCT ACA CTT 

hslretlldhfnhqat'~l' 

^V I ALGKHFLIISTIKLHL 
S*P*GNTS*SFQPSSYTY 

612 621 630 639 648 

ATC GAC ACT TAT GAA CAT GAA CPA GAA^AAA TCC AAA AAT GCC AAC AAA GCG TCC 

-Xl D T Y E H E L K s' 'k' ~N~ T 'n~ T T T 

/STLMMMN* NPKMPTKRP 
^HL*T*TRKIQKCQQSVP 

S57 666 675 684 693 702 

CAA CAA GCA CTT AGT GAA ATA GGT ACA GTT GTT ATA TCT GTT GCC ATC GGA GAC 

— '7 ^ ^ ^ ^ ^ ^ V I S V A M ~G~ 'd~ 

''NKHLVK*VQLLYLLPWET 
'^ST**NRYSCYICCHGRL 

711 720 729 738 747 756 

TTG TCG AAA AAA GTT GAG ATT CAC ACA GTA GAA AAT GAC CCT GAG ATT TTA AAA 

-->>L SKKVEIHTVENDPEILK 
CRKKLRFTQ*KMTLRF*K 
^EKS*DSHSRK*P*DFKS 

^ 765 774 783 792 801 810 

GTC AAA ATC ACC ATC AAC ACC ATC ATC GAT CAA TTA CAG ACA TTT GCT AAT GAG 



-y^VKITINTMMDQLQTFANE 
'^^KSPSTP*WINYRHLLMR 
QNHHQHHDGSITDIC* *G 



r,r^ 819 828 837 846 855 864 

^ GTC GCC ACC GAA GTC GCA AAT GGT GAA CTA GGT GGA CAA GCG AAA 

-^V T K V A T E V A N G E L G g' q' ~a" "k" 
LQKSPPKSQMVN*VDKRK 
YKSRHRSRKW*TRWTSEK 

873 882 891 900 909 918 

AAT GAT GGA TCT GTT GGT ATT TGG AGA TCA CTT ACA GAC AAT GTT AAT ATT ATC 

)f=!S*"' 

~7 N DGSVGliwRSLTDNVNIM 
^ M D L L V F ^-G DHLQTMLILW 
*WICWYLEITYRQC*YYG 

927 936 945 954 963 972 

GCT CTT AAT TTA ACT AAC CAA GTC CGA GAA ATT GCT GAT GTC ACA CGT GCT GTT 

— 7" a lnltnqvreiadvtra'v" 

^*LTKCEKLLMSHVLL 
2 ^'N*PSARNC*CHTCCC 



CNASIS DNA Translation [^^13 merge] 
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981 990 999 1008 1017 1026 

GCC AAG GGG GAC TTG TCA CGT AAA ATT AAT GTA CAC GCC CAG GGT GAA ATC CTT 

AKGDLSRKINVHAQGEIL 
PRGTCHVKLMYTPRVKS P 
QGGLVT*N*CTRPG*NPS 

1035 1044 1053 1062 1071 1080 

CAA CTT CAA CGT ACA ATA AAC ACC ATG GTG GAT CAG TTA CGA ACG TIT GCA TTC 

QLQRTINTMVDQLRTFAF 
NFNVQ*TPWWISYERLHS 
TSTYNKHHGGSVTNVCIR 

1089 1098 1107 1116 1125 1134 

GAA GTA TCT AAA GTT GOT AGA GAT GTT GGT GTG CTT GGT ATA TTA GGA GGA CAA 

EVSKVARDVGVLGILGGQ 
KYLKLLEMLVCLVY*EDK 
SI*SC*RCWCAWYIRRTS 

1143 1152 1161 1170^ '^"^179 1188 

GCG TTG ATT GAA AAT GTT GAA GGT ATT TGG GAA RAR TTG ANT GAT AAT GTC AAT 



- U ■ Hi ' - 

ALIENVEGI I W EXLXDNVN 
R*LKMLKVFGKX*XIMSM 
VD*KC*RYLGXXX**CQC 

1197 1206 1215 6)T^ 1224 1233 1242 ' 

GCC ATG GCT CTT AAT TTG ANT ACA CAA NTG AGA AAT ATP GCC AAT GTC ACC NCT 

AMALNLXTQXRNIANVTX 
PWLLI*XHX*EILPMSPL 
HGS *FXYTXEK_YCQCHXC 

1251 1260 1269 1278' ' 1287 ^^^1 1296 

GCC GIT GCC AAG GGG GAT TTG TCG AAA AAA GTC MCN NCT GAT TGT ANG GGA GAA 

AVAKGDLSKKVXXDCXGE 
PLPRGICRKKSXLIVXEK 
RCQGGFVEKSXX*LXGRN 

1305 1314 1323 1332 1341 1350 

ATY CTT GAT TTG AAA CTT ACT ATT AAT CAA ATG GTG GAC CGA TTA CAG AAT TTT 

ILELKLTINQMVDRLQNF 
XLI *NLLLIKWWTDYRIL 
X*FETYY*SNGGPITEFC 

1359 1368 1377 1386 1395 1404 

GCT CTT GCG GTG ACG ACA TTG TCG AGA GAG GTT GGT ACT TTC GGT ATT TK3 GGT 

ALAVTTLSREVGTLGILG 
1^LR*RHCRERLVLWVFWV 
SCGDDIVERGWYFGYFGW 

1413 1422 1431 1440 1449 1458 

GGA CAA GCT AAC GTA CAG GAT GTT GAA GGT GCT TGG AAA CAG GTT ACA GAA AAT 



DKLTYRMLKVL^ GNRLQKM 
TS *RTGC*RCLETGYRKC 



^„ ^- ^_ ^2 ° ^ ^ G ^ ^ ^ ^ 



TEN 



DNASIS DNA Translation ^^13/^/^ merge] 

■ 1467 1476 1485 1494 1503 1512 

GTC AAC CTA ATG GCT ACT AAT TTA ACT AAC CAA GTC AGA TCT ATT GCT ACA GTT 

\ ^ A T N L T N Q V R s" 1" T ~T~ T 

^^T„*WLLI*LTK*DLLLQL 
QPNGY*FN*PSEIYCY S Y 

1521 1530 1539 1548 1557 isgfi 

ACT ACT GCA GTT GCG CAT GGT GAT TTG TCG CAA AAG ATT GAT GGT CAT CCC AAA 

T T A V A H G D L S 'q' "k" "l "d" 'g "h" ~P~ ~K 

L LQLRMVICRKRLMVIPK 
^^S^AW*FVAKD*WSSQR 

1575 1584 1593 1602 1611 1620 

GGA GAG ATT TTA CAA TTG AAA AAT ACA ATC AAC AAG ATC GTC GAC TCT TIG CAG 

^ L Q L K N T I N K M V D ~S~ "l~ ~Q~ 
E R FYN*KIQSTRWWTL C S 
^^FTIEKYNQQDGGLFAV 

^ 1^33 1647 1656 1665 1574 

TTC m GCA TCA GAA GTG TCG AAA GTG GCA CAA GAT GTT GGT ATT AAT GGA AAA 

\ S K V A Q D ~V 'g' "l "n" "g" "k" 

w o x^r,^^ RKWH KMLV L ME N 
^C1RSVESGTRCWY*WKI 

1683 1692 1701 1710 1719 1728 

TTA GGT ATT CAA GCA CAA GTT AGT GAT GTT GAT GGA TTA TCG AAG GAG ATT ACG 

- 'W-i-Jf 

^* ^„ Q ^ 2 V S D V D G L r„ 'e ~I V 

^YSSTS**C*WIMEGDYV 

1737 1745 1755 1764 1773 1782 

^ GTA AAT ACC ATC GCT TCA AAT TTA ACT TCG CAA GTC AGA GCT TIT GCA 

\ ^ ^ S N L T S Q ~V ~R "a" "f" "a" 

^^^ ipwlqi*lrk*ellh 
ckyhgfkfnfasesfct 

1791 1800 1809 1818 1827 1836 

CAG ATT ACT GCT GCT GCT ACT GAT GGG GAT TTC ACT AGA TIT ATT ACT GTT GAA 

Q1TAAATDGDFTRFIT~V~~E~ 
^^^^^LLLMGISLDLLLLK 
°YCCCY*WGFH*IYYC*S 

1845 1854 1863 1872 1881 1890 

GCA CTG GGA GAG ATC GAT GCG TTC AAA ACA AAG ATT AAT CAA ATC GTC TIT AAC 

A L G E M D A L K T K I n' "q" 'm' V "f" 'n' 
H W ERWMR*KQRLIKWCLT 
^°RDGCVENKD*SNGV*L 

1899 1908 1917 1926 1935 1944 

™ AGG GAA TCG CAA AGG AAT ACT GCG GCT AGA GAA GCT GCT GAG TTC GCC 

L R E S L Q R N T A A R E A A e' "l~ "a" 
^ \ F K G I L R L E K L L S W P 

KGIASKEYCG*RSC*VGQ 
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DNASrs DNA Translation [^^13/1 



1953 



merge] 



1962 1971 1980 1989 1998 

AAT ACT GCG AAA TCC GAG TTT TTA GCA AAC ATG TCG CAT GAG ATT AGA ACA CCA 



N 



SAKSEFLANM fs H E I R T P 

IVRNPSF*QTC S R E E H K 

*CEIRyFSKH^V^,, 



H ^ V\y A * D * 



N T 



2007 a4±<n ;il:j^2025 /f=^-^34 " 2043 , 

TTG AAT GGG ATT ATr >^TjATG|_^^ GAG Tlid TCrXciT GAT ACA GAG TIg[ 

L N G I l\ G M T Q L^S L D T E L T X 

— * PI G fi E V*HSCXLIQS*XX 

EWDYWYDTVVX*YRVDXV 

2061 2070 2079 2088 2097 2106 

TAG CAA CGA GAG ATG TTG TCG ATT GTG CAT AAC TTG GCA AAT TCC TIG TTG ACC 

YQREMLSIVHNLANSLLT 
TNERCCRLCITWQIPC*P 
PTRDVVDCA*LGKFLVDH 

2115 2124 2133 2142 2151 2160 

ATT ATA GAC GAT ATA TTG GAT ATT TCT AAG ATT GAG GCG AAT AGA ATC ACG GTG 

^IDDILDISKIEANRMTV 
L*TIYWIFLRLRRIE*RW 
YRRYIGYF*D*GE* 



N D G 



2169 



V 



2178 2187 2196 2205 2214 

GAA CAG ATT GAT TTT TCA TTA AGA GGG ACA GTG TTT GGT GCA TTG AAA ACG TTA 

EQIDFSLRGTVFGALKTL 
NRLIFH*EGQCLVH*KR* 
1'D*FFIKRDSVWCIENVS 

2223 2232 2241 2250 2259 2268 

GCC GTC AAA GOT ATT GAA AAA AAC OTA GAC TTG ACC TAT CAA TGT GAT TCA TCG 

AVKAIEKNLDLTYQCDSS 
PSKLLKKT*T*PINVIHR 
RQSY*KKPRLDLSM*FI 

2277 2286 2295 2304 2313 2322 

TTT CCA dAT AAT CTT ATT GGA GAT ACT TTT AGA TTA CGA CAA GTT ATT CTT AAC 

FPDNLIGDSFRLRQVILN 
FQIILLEIVLDYDKLFLT 
SR*SYWR*F*ITTSYS*I 

2331 2340 2349 2358 2367 2376 

TTG GOT GGT AAT GOT ATT AAG TTT ACT AAA GAG GGG AAA GTT ACT GTT AGT GTG 

^AGNAIKFTKEGKVSVSV 
WLVMLLSLLKRGKLVLV* 
GW*CY*VY*RGES*C*CE 

2385 2394 2403 2412 2421 2430 

AAA AAG TOT GAT AAA ATC GTG TTA GAT AGT AAG TTG TTG TTA GAG GTT TCT GTT 



KKSDKMVLDSKLLLEVCV 
KSLIKWC* IVSCC*RFVL 
KV* *NGVR* *VVVRGLC 
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mASIS DNA Translation [ ^^13 /^g^^ merge] ^^j/ff^ Page ( 



■2439 2448 2457 2466 2475 2484 

AGC GAC ACG GGA ATA GGT ATA GAG AAA GAG AAA TTG GGA ITG ATT TTC GAT ACC 

SDTGIGIEKDKLGLIFDT 
ATRE*V*RKTNWD*FSIP 
RHGNRYRERQIGIDFRYL 

2493 2502 2511 2520 2529 2538 

TTC TGT CAA GCT GAT GGT TCT ACT ACA AGA AAG TTT GGT GGT ACA GGT TTA GGG 

FCQADGSTTRKFGGTGLG 
SVKLMVLLQESLVVQV*G 
LSS*WFYYKKVWWYRFRV 

2547 2556 2565 2574 2583 2592 

TTG TCA ATT TCC AAA GAG TTG ATA CAT TTA ATG GGT GGA GAG ATA TCG GTT ACT 

LSISKQLIHLMGGEIWVT 
CQFPNS*YI*WVERYGLL 
' " ' " N G W H 0 „ 0 V K 

2601 2e±6v ^2S*L9 2628 2637 2646 

TCG GAG TAT GGA TCC\GGRJtCA AAC TTT TAT TTT ACG GTG TCC GTC TCG CCA TCT 

SEYGSGSNFYFTVCVSPS 
RSMDPXQTFILRCACRHL 

gvwirxkllfygvrvai * 

2655 2664 2673 2682 2691 2700 

aat att aga tat act cga caa acc gaa caa ttg tta cca ttt agt tcc cat tat 

nirytrqteqllpfsshy 
ildildkpnncyhlvpim 
y*iystnrtivti*fplc 

2709 2718 2727 2736 2745 2754 

GTC TTA TTT GTA TCG ACT GAG CAT ACT CAA GAA GAA CTT GAT GTC TIG AGA GAT 

VLFVSTEHTQEELDVLRD 

cylyrlsilkknlmc*em 
vicid*aysrrt*cverw 

2763 2772 2781 2790 2799 2808 

GGA ATT ATA GAA CTT GGA TTG ATA CCT ATA ATA GTC AGA AAT ATT GAA GAT GCA 

GIIELGLIPIIVRNIEDA 
EL*NLD*YL* * *EILKMQ 
NYRTWIDTYNSEKY*RCN 

2817 2826 2835 2844 2853 2862 

ACA TTG ACT GAG CCG GTC AAA TAT GAT ATA ATT ATC ATT GAT TCG ATA GAG ATT 

TLTEPVKYDIIMIDSIEI 
H*LSR*NMI*L*LIR*RL 
ID*AGEI *YNYD*FDRDC 

2871 2880 2889 2898 2907 2916 

GCC AAA AAG TTG AGG TTG TTA TCG GAG GTT AAA TAT ATT CCG TTC GTT TTC GTC 

AKKLRLLSEVKYIPLVLV 

pks*gcyrrlnifrwfws 
qkvevvigg* lysvgfgp 



DNASIS DNA Translation (^^13^^^ merge] 



• 292S 2934 2943 2952 2961 2970 

CAT CAT TCP ATT CCA CAG TTG AAT ATG AGA GTA TGT ATT GAT TTG GGG ATA TUT 

HHSIPQLNMRVCIDLGIS 
IILFHS* I ^EYVLIWGYL 
SFYSTVEYESMy*FGDIF 

2979 2988 2997 3006 3015 3024 

TCC TAT GCA AAT ACG CCA TGT TCG ATC ACG GAC TTG GCC AGT GCG ATT ATA CCA 

SYANTPCSITDLASAIl'p" 
PMQIRHVRSRTWPVRLYQ 
LCKYAMFDHGLGQCDYTS 

3033 3042 3051 3060 3069 3078 

GCG TTG GAG TCG AGA TCT ATA TCA CAG AAC TCA GAC GAG TCG GIG AGG TAC AAA 

ALESRSISQNSDESVRYK 
RWSRDLYHRTQTSR*GTK 
VGVEIYITELRRVGEVQN 

3087 3096 3105 3114 3123 3132 

ATA TTA CTA GCA GAG GAC AAC CTC GTC AAT CAG AAA CTT GCA GTT AGG ATA TTA 

ILLAEDNLVNQKLAVRIL 
YY*QRTTSSIRNLQLGY* 
ITSRGQPRQSETCS*DIR 



Page 



3141 3150 3159 3168 3177 3186 

GAA AAG CAA GGG CAT CTG GTG GAA GTA GTT GAG AAC GGA CTC GAG GCG TAC GAA 

EKQGHLVEVVENGLEAYE 
KSKGIWWK*LRTDSRRTK 
KARASGGSS*ERTRGVRS 

3195 3204 3213 3222 3231 3240 

GCG ATT AAG AGG AAT AAA TAT GAT GTG GTG TTG ATG GAT GTG CAA ATC CCT GTA 

AIKRNKYDVVLMDVQMPV 
RLRGINMMWC*WMCKCL* 
°*EE*I*CGVDGCANACN 

3249 3258 3267 3276 3285 3294 

ATC GGT GGG TTT GAA GCT ACG GAG AAG ATT CGA CAA TCG GAG AAA AAG TCT AAC 

"GGFEATEKIRQWEKKSN 
WVGLKLRRRFDNGRKSLT 
GWV*SYGEDSTMGEKV*P 

3303 3312 3321 3330 3339 3348 

CCA ATT GAC TCG TTC ACG TTT AGG ACT CCA ATT ATT GCC CTC ACT GCA CAC GCC 

PIDSLTFRTPIIALTAHA 
QLTR*RLGLQLLPSLHTP 
N*LVDV*DSNYCPHCTRH 

3357 3366 3375 3384 3393 3402 

ATC TTA GGT GAT AGA GAA AAG TCA TTC GCC AAG GGG ATC GAC GAT TAT GTC AGT 



MLGDREKSLAKGMDDYVS 
^ *VIEKSHWPRGWTIM*' 
^ ^ * *RKVIGQGDGRLCE 



DNASIS DMA . Translation ^^13 /qjj^t^ merge] ^ 

• ^^^'1 3420 3429 3438 3447 3456 

AAG CCA TTG AAG CCG AAA TTG TTA ATG CAG ACG ATA AAC AAG TCT ATT CAT AAT 

K PLKPKLLMQTINKC i'h"'n' 
SH*SRNC*CRR*TSVFII 
AIEAEIVNADDKQVYS *Y 

3465 3474 3483 3492 3501 3510 

ATT AAC CAG TTG AAA GAA TTG TCG AGA AAT AGT AGG GGT AGC GAT TIT GCA AAG 

^nqlkelsrnsrgsdf~~a'~k" 
*pverivek**g*rfc ke 

3519 3528 3537 3546 3555 3564 

AAG ATC ACC CGA AAC ACA CCC GGA AGC ACG ACC CGT CAG GGG AGT GAT GAG GGG 

K M T R N T P G S T t" 'r' "q" 'g' "s" "d" "e" "g" 

^„*pethpearpvrgvmrg 
ddpkhtrkhdpsge** g e 

3573 3582 3591 3600 3609 3618 

AGT GTA AAG GAC ATG ATT GGG GAC ACT CCC CGT CAA GGG AGT GTG GAG GGA GGG 

s v kdmigdtprqgsvegV 
^kghdwghspsrecggrg 

, -^^^"^ 3636 3645 3654 3663 3672 

^ ^ ^ I^G ATC ACT 

°„ ^ S S R P V Q R R s A R E "g" 's' "i~ "i" 
^^'2^'^, ^DQYREGLPGRGRSL 
*TSTEKVCQGGVDHY 

3681 3690 ^699, 3708 3717 3726 

ACA ATT AGT GAA CAA ATC GAC CGTjTAGjCTA ACG ACT CAA GCT GAC GCT TGA GTC 

T -i:SEQIDR*LTTQADA*V 
*^KT^*^*^^^'^^2*RLKLTLES 
^ *TNRPLANDSS*RLSQ 

3735 3744 3753 3762 3771 3790 

AAA GCT ACA AAT ATT TAG CCA ATP GTI TAC TTA GAT AAA TAA AAT ACA AGT AAA 

\ ^ ^ \ \ ~ ~t" "s' "k" 

K L QIFSQLFT*INKIQVN 

2ykylancllr*ikyk*t 

r^. rr^^'^^^ ^"^^^ 3807 3816 3825 3834 

CCA TTC TTC TCT TIA GAT CAA TAA TIG AAA AAT AAA C^ TAG TAA AAA TAT 

^ ^ C L D Q * L K N K Q D Y * "k" "y" 

T '^.r \ * ^ ^ ^ * K ^ N K I T K N I 

^^^FRSIIEK*TRLLKIS 

3843 3852 3861 3870 3879 3888 

CAA GCC AAA TTG TTG TTG CAG GAG CTG GGT TTT TCG GKG GGG TTA ACT TIT TTA 

% \ \ '^^ ^ Q E L G F W X G L T~ ~f' ~L 

^^^^NCCCRSWVFGXG*LFY 

^•^ivvagagflggvnfft 



Page 



ay-, 



4S= 



7 / 



DNA.3IS DNA Translation ^^^^^^H^^ merge] 



3897 3906 3915 3924 3933 3942 

CCA AAA AAT GGA TAA AAA AGG GGA TGT GAT CCA AGT AGT AAC TTT AGT GAC TCT 

pkng*krgcdpssnfs'd~~c' 
qkmdkkgdviqvvtlvtv 
kkwikkgm*sk**l* *lf 

3951 3960 3969 3978 3987 3996 

TTA GGT TAG TTG AGC TAT CCA ATT AGA ATM TCM CCC CCC GCA GTA AGT TIG GTC 

lgylsypirxsppavs'l'V 

* VT*AIQLEXXPPQ*VWS 
RLLELSN*NXXPRSKFGL 

4005 4014 4023 4032 4041 4050 

TTA TTG TTT ACQ GAA AAA TAA GAA ACC CTA GCC CIG GAC TAG CCC CTA COT AGT 

LLFTEK*ETLALD* PLP~'s' 
YCLRKNKKP*PWTSPYLV 
IVYGKIRNPSPGLAPT*F 

4059 4068 4077 4086 4095 4104 

TTT GAA GTG AAA TIT TTT TTT TTT TIT TAG TTG ACT CCC CCC CCC TAG ACC AAT 

FEVKFFFFF*LTPPP*TN~ 
LK*NFFFFFS*LPPPRPi 

* SEIFFFFLVDSPPLDQS 

4113 4122 4131 4140 4149 4158 

CGA AAG CCG TGG TAT TAT GCC GGG CAT AGA AAA AAA TCT TTC TIT TTT CTT TIT 

K P W Y Y A G H R K K S F F "f" ~L~ "f~ 
ESRGIMPGIEKNLSFFFF 
KAVVLCRA*KKIFLFSFF 

4167 4176 4185 4194 4203 4212 

TTT GGT GTG GGC CCC CAG TIT ATG CAA CAT CAC TTA ACC CCC CTC AGC CAA AAA 

FGVGPQFMQHHLTPLSQK 
LVWAPSLCNIT*PPSAKK 
WCGPPVYATSLNPPQPKK 

4221 4230 4239 4248 4257 4266 

^ TTT MJT TAT CCT TCC CCC CCC CCG CGG ATG AAG AAA ACC NAA CCA AAA 

kpfnypsppprmkktxpk 

'^HLIILPPPRG*RKPNQK 
^ *LSFPPPADEENXTKK 

4275 4284 4293 4302 4311 4320 

AAA ANT TTN TTT TTT TTT TCC CCN CCN CCT NIC TTT TCC AAC AAC CAC ATT TNC 

KXXFFFSPPPXFSNNHIX 

kxxfffpxxlsfptttfx 
xfxfffpxxxlfqqphxx 

4329 4338 4347 4356 4365 4374 

NTO TCG GAT CCC CCC ACC TGA TTT CAA ACT NAA AAN ACN GGC GGG CCT TTT TOT 

xsdppt*fqtxxtggpfx 
^^ipppdfklkxxaglfx 
^gsphlisnxkxxrafxf 



